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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-5-R-5,F-5-R-5, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject isis composedcomposed ofof 2525 separateseparate studiesstudies 
designeddesigned toto evaluateevaluate thethe variousvarious aspectsaspects ofof thethe State'sState's 
recreationalrecreational fisheryfishery resources.resources. OfOf these,these, eighteight jobsjobs 
areare designeddesigned toto continuecontinue thethe catalogingcataloging andand inventoryinventory 
ofof thethe numerousnumerous StateState waterswaters inin anan attemptattempt toto prepareprepare 
anan indexindex ofof thethe recreationalrecreational waters.waters. FourFour jobsjobs areare 
designeddesigned forfor specificspecific sportsport fisheryfishery creelcreel censuscensus whilewhile 
thethe remainderremainder ofof thethe jobsjobs areare moremore specificspecific inin nature.nature. 
TheseThese includeinclude independentindependent studiesstudies onon kingking salmon,salmon, silversilver 
salmon,salmon, grayling,grayling, DollyDolly Varden,Varden, aa statewidestatewide accessaccess evaluaevalua
tiontion program,program, eggegg taketake programprogram andand aa residualresidual toxaphenetoxaphene 
study.study. TheThe informationinformation gatheredgathered fromfrom thethe combinedcombined studiesstudies 
willwill provideprovide thethe necessarynecessary backgroundbackground datadata forfor aa betterbetter 
understandingunderstanding ofof locallocal managementmanagement problemsproblems andand assistassist inin 
thethe developmentdevelopment ofof futurefuture investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. ,..,.. 
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VolumeVolume 55	 ReportReport No.No. 14-B14-B 

JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

State:State: ALASKAALASKA Name:Name:	 SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No.No. F-5-R-5F-5-R-5 Title:Title:	 InvestigationsInvestigations ofof thethe 
TananaTanana RiverRiver GraylingGrayling 
Fisheries:Fisheries: MigrationMigration 

JobJob No.No. l4-Bl4-B Study.Study. 

PeriodPeriod Covered.Covered. JulyJuly 1,1, 19631963 toto DecemberDecember 31,31, 1963.1963. 

Abstract:Abstract: 

DuringDuring thethe 19631963 fieldfield seasonseason aa totaltotal ofof 1,2311,231 graylinggrayling 
waswas taggedtagged inin thethe GoodpasterGoodpaster River,River, thethe DeltaDelta ClearwaterClearwater 
River,River, thethe RichardsonRichardson ClearwaterClearwater RiverRiver andand ShawShaw Creek.Creek. ForFor 
easeease inin handlinghandling andand toto minimizeminimize harmharm toto thethe fish,fish, allall fishfish 
werewere quietedquieted byby placingplacing themthem inin MS-222.MS-222. ForkFork length,length, datesdates 
taggedtagged andand areasareas taggedtagged werewere recordedrecorded onon allall fishfish thatthat werewere 
taggedtagged withwith aa yellowyellow plasticplastic subcutaneoussubcutaneous tagtag placedplaced onon thethe 
ventralventral surfacesurface mediallymedially andand posteriorlyposteriorly toto thethe pectoralpectoral fins.fins. 

AA totaltotal ofof 152152 taggedtagged graylinggrayling waswas recoveredrecovered inin thethe 
summersummer season.season. ForkFork lengths,lengths, datedate recoveredrecovered andand areaarea rere
coveredcovered werewere recorded.recorded. AnalysisAnalysis indicatesindicates aa movementmovement trendtrend 
fromfrom thethe GoodpasterGoodpaster RiverRiver intointo thethe DeltaDelta ClearwaterClearwater RiverRiver 
andand thethe RichardsonRichardson ClearwaterClearwater River.River. However,However, thethe majoritymajority 
ofof thethe taggedtagged graylinggrayling werewere recoveredrecovered inin thethe streamstream inin whichwhich 
thethe fishfish werewere tagged.tagged. 

ScaleScale samplessamples werewere collectedcollected fromfrom allall thethe graylinggrayling 
thatthat werewere handledhandled duringduring thethe year.year. ThisThis includesincludes tagtag 
recoveries.recoveries. ScaleScale measurementsmeasurements havehave shownshown thatthat aa nearlynearly 
parallelparallel relationshiprelationship existsexists betweenbetween scalesscales ofof graylinggrayling 
fromfrom differentdifferent rivers.rivers. 

Sixty-sevenSixty-seven stomachstomach samplessamples werewere collectedcollected andand 
analyzedanalyzed forfor comparativecomparative study.study. AnalysisAnalysis andand identifi identifi 
cationcation havehave shownshown thatthat aa preferencepreference forfor EphemeropteraEphemeroptera 
usuallyusually existsexists butbut thatthat otherother invertebrates,invertebrates, suchsuch asas 
Apidae,Apidae, maymay bebe predominantpredominant atat times.times. 

•
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Recommendations:Recommendations: 

ContinueContinue tagtag andand recoveryrecovery effortsefforts onon thisthis threethree
streamstream complex.complex. InIn addition,addition, scalescale samplessamples shouldshould bebe 
takentaken fromfrom thethe fishfish captures.captures. StudiesStudies furtherfurther illusillus
tratingtrating thethe foodfood habitshabits andand streamstream habitathabitat typestypes shouldshould 
bebe made.made. 

Objectives:Objectives: 

MaximumMaximum efforteffort waswas placeplace onon taggingtagging andand recoveringrecovering 
graylinggrayling toto determinedetermine movementsmovements andand migrations.migrations. PreviPrevi
ouslyously taggedtagged graylinggrayling werewere recoveredrecovered toto determinedetermine growth,growth, 
andand scalesscales werewere collectedcollected toto determinedetermine age.age. StomachStomach 
samples,samples, streamstream bottombottom samplessamples andand riverriver characteristicscharacteristics 
werewere recordedrecorded inin anan attemptattempt toto relaterelate movementsmovements toto aa 
biologicalbiological factor.factor. 

TechniquesTechniques Used:Used: 

GraylingGrayling werewere capturedcaptured principallyprincipally byby rodrod andand line.line. 
SeiningSeining producedproduced aa fewfew fish.fish. TheThe fishfish werewere anesthetizedanesthetized 
byby submersionsubmersion inin MS-222MS-222 andand taggedtagged withwith yellowyellow plasticplastic 
subcutaneoussubcutaneous tags.tags. MigrationMigration patternspatterns andand growthgrowth incrementsincrements 
werewere determineddetermined byby comparingcomparing thethe areaarea takentaken andand forkfork lengthlength 
atat recoveryrecovery withwith thethe areaarea capturedcaptured andand forkfork lengthlength atat tagging.tagging. 
AfterAfter identification,identification, thethe stomachstomach contentscontents werewere analyzedanalyzed byby 
enumeratingenumerating thethe numbersnumbers presentpresent andand estimatingestimating thethe importanceimportance 
ofof thethe organismorganism byby listinglisting thethe perper centcent ofof thethe total.total. ScaleScale 
measurementsmeasurements werewere determineddetermined byby magnifyingmagnifying thethe scalescale usingusing 
aa BauschBausch andand LombLomb microprojectormicroprojector (15X)(15X) andand measuringmeasuring thethe 
distancedistance fromfrom thethe centercenter ofof thethe focusfocus toto thethe outerouter edgeedge ofof 
thethe annulusannulus forfor eacheach year.year. 

Findings:Findings: 

STOMACHSTOMACH CONTENTSCONTENTS ANDAND FOODFOOD AVAILABILITYAVAILABILITY 

DuringDuring thethe summersummer workwork season,season, anan attemptattempt waswas mademade 
toto determinedetermine thethe quantityquantity andand varietyvariety ofof foodfood organismsorganisms 
avai:ableavai:able toto thethe graylinggrayling inin eacheach ofof thethe samplingsampling streams,streams, 
exceptingexcepting ShawShaw Creek.Creek. TheThe objectiveobjective ofof thisthis workwork waswas toto 
determinedetermine thethe influence,influence, ifif any,any, ofof foodfood availabilityavailability onon 
migrationmigration patternspatterns withinwithin thesethese streams.streams. 

SinceSince thethe DeltaDelta ClearwaterClearwater isis thethe keykey streamstream inin thisthis 
study,study, sixsix samplingsampling sitessites werewere chosenchosen inin thisthis stream.stream. TheThe 
firstfirst sitesite waswas locatedlocated immediatelyimmediately aboveabove thethe confluenceconfluence 
~th~th thethe Tanana.Tanana. TheThe remainingremaining 55 sitessites werewere distributeddistributed 
alongalong approximatelyapproximately 2020 milesmiles ofof thethe stream.stream. TheThe uppermostuppermost 
samplingsampling sitesite waswas locatedlocated approximatelyapproximately 22 milesmiles upstreamupstream 
fromfrom thethe lastlast observedobserved grayling.grayling. 
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OriginallyOriginally itit waswas intendedintended thatthat eacheach sitesite wouldwould bebe 
sampledsampled eacheach dayday forfor quantityquantity andand varietyvariety ofof organisms,organisms, 
airair andand waterwater temperaturestemperatures andand changeschanges inin streamstream flow.flow. 
AnAn attemptattempt waswas mademade toto capturecapture fishfish atat eacheach samplingsampling sitesite 
atat thethe timetime ofof sampling.sampling. 

TheThe dailydaily samplessamples werewere reducedreduced toto weeklyweekly samplessamples 
whenwhen itit becamebecame apparentapparent thatthat waterwater temperaturestemperatures werewere 
veryvery stablestable andand nono measurablemeasurable changeschanges werewere occurringoccurring inin 
speciesspecies compositioncomposition ofof aquaticaquatic organisms.organisms. 

TheThe resignationresignation ofof TomTom NagataNagata inin JuneJune alsoalso restrictedrestricted 
thethe numbernumber ofof man-hoursman-hours whichwhich couldcould bebe allocatedallocated toto thethe 
investigationinvestigation ofof foodfood relationships.relationships. 

TheThe RichardsonRichardson ClearwaterClearwater andand thethe GoodpasterGoodpaster RiversRivers 
werewere sampledsampled atat randomrandom locationslocations wheneverwhenever thethe crewcrew waswas 
present.present. 

DueDue toto thethe completecomplete lacklack ofof informationinformation onon thethe 
effectseffects ofof foodfood relationshipsrelationships onon migrationmigration patterns,patterns, aa 
pilotpilot studystudy waswas initiatedinitiated inin whichwhich fivefive perper centcent ofof allall 
capturedcaptured fishfish werewere retainedretained forfor analysisanalysis ofof stomachstomach 
contents.contents. 

SamplingSampling ofof thethe Delta-ClearwaterDelta-Clearwater 

WaterWater temperaturestemperatures inin thethe DeltaDelta ClearwaterClearwater werewere 
foundfound toto bebe quitequite stable.stable. AtAt thethe uppermostuppermost station,station, 
locatedlocated atat thethe upperupper lakelake andand inin anan areaarea containingcontaining 
numerousnumerous springs,springs, waterwater temperaturetemperature waswas constantconstant atat 41°41° 
toto 42°42° F.F. FartherFarther downstream,downstream, progressivelyprogressively greatergreater 
variationvariation waswas noted,noted, withwith thethe widestwidest fluctuationsfluctuations fromfrom 
43°43° toto 52°52° F.,F., occurringoccurring atat thethe confluenceconfluence ofof thethe DeltaDelta 
ClearwaterClearwater andand TananaTanana Rivers.Rivers. FluctuationsFluctuations inin thethe downdown
streamstream waterwater temperaturestemperatures werewere correlatedcorrelated withwith airair 
temperatures.temperatures. 

StreamStream flowflow waswas atat aa minimumminimum atat thethe commencementcommencement ofof 
samplingsampling andand graduallygradually increasedincreased throughoutthroughout thethe summer.summer. 
OnOn MayMay 31,31, streamstream flowflow atat thethe uppermostuppermost samplingsampling sitesite 
waswas estimatedestimated toto bebe 120120 cfscfs andand hadhad increasedincreased toto 135135 cfscfs 
AugustAugust 7,7, whenwhen thethe lastlast samplesample waswas taken.taken. AA progressivelyprogressively 
greatergreater fluctuationfluctuation inin streamstream flowflow waswas notednoted inin downstreamdownstream 
areas,areas, rangingranging fromfrom 190190 cfscfs onon JuneJune 22 toto 260260 cfscfs onon JulyJuly 2525 
atat thethe confluenceconfluence ofof thethe DeltaDelta ClearwaterClearwater andand TananaTanana Rivers.Rivers. 
NoNo furtherfurther streamstream flowflow datadata waswas recordedrecorded atat thethe lowerlower sitesite 
afterafter thisthis datedate duedue toto aa riserise inin thethe TananaTanana RiverRiver whichwhich 
backedbacked upup thethe DeltaDelta ClearwaterClearwater forfor severalseveral hundredhundred yards.yards. 

-
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BottomBottom samplingsampling revealedrevealed largelarge numbersnumbers ofof bothboth 
larvallarval andand adultadult foodfood organismsorganisms distributeddistributed throughoutthroughout 
thethe lengthlength ofof thethe stream.stream. GroupsGroups B,B, C,C, D,D, E,E, FF andand HH 
werewere commoncommon throughoutthroughout thethe streamstream bottom.bottom. One-squareOne-square
footfoot bottombottom samplessamples oftenoften yieldedyielded fromfrom 11 cmcm toto 22 cmcm ofof 
organisms,organisms, withwith thethe greatestgreatest densitydensity occurringoccurring inin mossmoss 
bedsbeds andand eddyeddy areas.areas. QuantitativeQuantitative measurementsmeasurements werewere notnot 
emphasized,emphasized, however,however, whenwhen itit becamebecame apparentapparent thatthat thethe 
numbernumber ofof individualsindividuals greatlygreatly fluctuated,fluctuated, dependingdepending onon 
thethe exactexact spotspot fromfrom whichwhich thethe samplesample waswas takentaken withinwithin 
thethe sitesite area.area. ByBy samplingsampling aa mossmoss bed,bed, largelarge numbersnumbers 
couldcould bebe collectedcollected whilewhile aa shortshort movemove wouldwould produceproduce 
meagermeager resultsresults fromfrom aa sandysandy area.area. InIn general,general, moremore mossmoss 
bedsbeds areare presentpresent inin thethe upstreamupstream areasareas andand productivityproductivity 
isis probablyprobably somewhatsomewhat greatergreater inin thethe upperupper reaches;reaches; howhow
ever,ever, thisthis couldcould notnot bebe statisticallystatistically proven.proven. 

NoNo significantsignificant changechange inin speciesspecies compositioncomposition ofof 
eithereither bottombottom samplessamples oror stomachstomach contentscontents waswas notednoted 
throughoutthroughout thethe summer,summer, exceptexcept thatthat afterafter mid-Junemid-June aa largelarge 
hatchhatch ofof mayfliesmayflies (Ephemeroptera)(Ephemeroptera) waswas aa dailydaily occurrenceoccurrence 
andand thesethese insectsinsects werewere utilizedutilized extensivelyextensively throughoutthroughout 
thethe stream.stream. 

ThirtyThirty stomachsstomachs werewere takentaken fromfrom thisthis streamstream duringduring 
thethe summer.summer. TheThe contentscontents werewere measuredmeasured volumetricallyvolumetrically 
andand thethe resultsresults areare tabulatedtabulated inin TABLETABLE 2.2. ItIt shouldshould bebe 
notednoted thatthat althoughalthough GroupGroup DD makesmakes upup 29.129.1 perper centcent ofof allall 
ingestedingested food,food, thethe majoritymajority waswas takentaken fromfrom onlyonly 77 indiindi
vidualsviduals whichwhich werewere capturedcaptured justjust afterafter thethe largelarge mayflymayfly 
hatches.hatches. AA largerlarger sample,sample, takentaken overover aa longerlonger periodperiod ofof 
time,time, maymay reducereduce thisthis percentage.percentage. 

NoNo selectivityselectivity towardtoward anyany particularparticular foodfood organismorganism 
waswas notednoted exceptexcept towardtoward thethe largelarge adultadult mayfliesmayflies whichwhich 
characteristicallycharacteristically appearedappeared inin largelarge numbers,numbers, butbut duringduring 
shortshort periodsperiods ofof time.time. 

AllAll fishfish takentaken inin thisthis streamstream werewere relativelyrelatively 
heavyheavy withwith stomachstomach contentscontents averagingaveraging 8.98.9 millilitersmilliliters 
perper individual.individual. FromFrom thisthis evidenceevidence andand thethe largelarge numbernumber 
ofof foodfood itemsitems availableavailable throughoutthroughout thethe stream,stream, itit appearsappears 
thatthat foodfood availabilityavailability isis notnot aa limitinglimiting factorfactor inin thisthis 
stream.stream. 

MigrationMigration tendenciestendencies apparentlyapparently areare notnot correlatedcorrelated 
toto foodfood availability.availability. InIn thethe upperupper reachesreaches ofof thethe stream,stream, 
nono graylinggrayling couldcould bebe foundfound forfor distancesdistances ofof severalseveral miles,miles, 
althoughalthough manymany differentdifferent typestypes ofof habitathabitat werewere availableavailable 
inin allall locations.locations. Furthermore,Furthermore, whenwhen graylinggrayling werewere foundfound 
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TABLETABLE 1.1. InvertebrateInvertebrate IdentificationIdentification ofof StomachStomach ContentsContents 
FromFrom GraylingGrayling (Tanana(Tanana RiverRiver DrainageDrainage -- 1963)1963) 

GroupGroup AA 
NemouraNemoura 

Plecoptera:Plecoptera: NemouridaeNemouridae 
(Zapada)(Zapada) possiblypossibly haysihaysi RickRick 

GroupGroup BB 
GenusGenus andand 

ChironomidaeChironomidae 
speciesspecies ChironomidaeChironomidae 

GroupGroup CC BaetidaeBaetidae 

BaetisBaetis sp.sp. 

GroupGroup DD 
(Poor 

EphemeropteraEphemeroptera 
(Foor Specimens)Specimens) 

GroupGroup EE EphemerellidaeEphemerellidae 
EpheremerellaEpheremerella (Drunella)(Drunella) doddsidoddsi NeedhamNeedham 

GroupGroup FF Trichoptera:Trichoptera: 
RhyacophilaRhyacophila sp.sp. 

RhyacophilidaeRhyacophilidae 

GroupGroup GG Oligochaeta:Oligochaeta: PossiblyPossibly EnchytraeidaeEnchytraeidae 

GroupGroup HH Plecoptera:Plecoptera: ChloroperlidaeChloroperlidae 
AlloperlaAlloperla pallidulapallidula (Bks.)(Bks.) 

GroupGroup II && QQ Trichoptera:Trichoptera: LimnephilidaeLimnephilidae 
OnocosmoecusOnocosmoecus unicolorunicolor (Bks.)(Bks.) 

GroupGroup JJ 
NemouraNemoura 

Plecoptera:Plecoptera: NemouridaeNemouridae 
(Zapada)(Zapada) sp.sp. probablyprobably columbianacolumbiana 

GroupGroup KK UndeterminedUndetermined 

GroupGroup LL UndeterminedUndetermined 

GroupGroup MM CorixidaeCorixidae 
SubfamilySubfamily Corixinae,Corixinae, TribeTribe CorixiniCorixini 

GroupGroup NN 
cryrnophila 
Trichoptera:Trichoptera: LimnephilidaeLimnephilidae 

ApataniaApatania crymophila Mch.Mch. 

GroupGroup 00 Chironomidae:Chironomidae: DiamesinaeDiamesinae 
GenusGenus andand speciesspecies unknownunknown 

GroupGroup PP UndeterminedUndetermined 

357357
 



...
 

----------------------------------------------------------------------------------------------------------------------

TABLETABLE 11 (Con't)(Con't) InvertebrateInvertebrate IdentificationIdentification ofof StomachStomach 
ContentsContents FromFrom GraylingGrayling (Tanana(Tanana RiverRiver DrainageDrainage -- 1963)1963) 

GroupGroup RR	 UndeterminedUndetermined 

GroupGroup SS ApidaeApidae 
BombusBombus sp.sp. 

TABLETABLE 22 ..	 OrganismsOrganisms TakenTaken FromFrom thethe StomachsStomachs ofof GraylingGrayling 
CollectedCollected fromfrom thethe DeltaDelta ClearwaterClearwater RiverRiver (1963)(1963) 

DeltaDelta ClearwaterClearwater 

TotalTotal SamplesSamples 3030 

TotalTotal ContentsContents 268.4268.4 m1m1 (Average(Average 8.98.9 m1/samp1e)m1/samp1e) 

TotalTotal IdentifiedIdentified 155.1155.1 m1m1 (57.8%)(57.8%) 

TotalTotal ContentsContents FrequencyFrequency ofof 
GroupGroup %% ofof DietDiet (in(in Milliliters)Milliliters) OccurrenceOccurrence 

BB 5.45.4 %% 15.515.5 26/3026/30 86.786.7 %% 
CC 6.56.5 %% 17.517.5 21/3021/30 70.070.0 %% 
DD 29.129.1 %% 78.078.0 17/3017/30 56.756.7 %% 
EE 5.55.5 %% 14.814.8 21/3021/30 70.070.0 %% 
FF 1.31.3 %% 3.43.4 10/3010/30 33.333.3 %% 
HH 1.31.3 %% 3.53.5 16/3016/30 53.353.3 %% 
II 3.93.9 %% 10.410.4 6/306/30 20.020.0 %% 
JJ 1.41.4 %% 3.73.7 9/309/30 30.030.0 %% 
KK (not(not identified)identified) 

0.10.1 %% 0.20.2 1/201/20 3.33.3 %% 
LL (not(not identified)identified) 

0.10.1 %% 0.40.4 3/303/30 10.010.0 %% 
MM 0.30.3 %% 0.70.7 6/306/30 20.020.0 %% 
NN 0.70.7 %% 1.91.9 4/304/30 13.113.1 %% 
00 0.20.2 %% 0.60.6 4/304/30 13.113.1 %% 
pp (not(not identified)identified) 

0.70.7 %% 1.81.8 1/301/30 3.33.3 %% 
QQ 0.50.5 %% 1.41.4 5/305/30 16.716.7 %% 
RR (not(not identified)identified) 

0.50.5 %% 1.31.3 4/304/30 13.113.1 %% 
UnidentifiedUnidentified 42.242.2 %% 113.3113.3 
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farfar upstream,upstream, theythey werewere alwaysalways schooledschooled inin groupsgroups fromfrom 
1010 toto 100,100, ratherrather thanthan beingbeing scatteredscattered overover aa largelarge 
feedingfeeding area.area. 

FromFrom thethe precedingpreceding evidence,evidence, itit isis recommendedrecommended thatthat 
foodfood studiesstudies fromfrom thisthis streamstream bebe deleteddeleted fromfrom thisthis study,study, 
exceptexcept forfor comparison.comparison. 

SamplingSampling ofof thethe RichardsonRichardson ClearwaterClearwater 

ThisThis streamstream waswas sampledsampled onlyonly threethree timestimes duringduring thethe 
workwork season.season. Therefore,Therefore, aa continuingcontinuing recordrecord ofof streamstream 
flowflow andand waterwater temperaturetemperature couldcould notnot bebe maintained.maintained. AllAll 
waterwater 5amples5amples indicatedindicated thatthat waterwater temperaturetemperature rangesranges 
fromfrom 42°42° F.F. toto 48°48° F.F. StreamStream flowflow atat thethe confluenceconfluence 
withwith thethe TananaTanana RiverRiver waswas estimatedestimated toto bebe 120120 cfscfs toto 
130130 cfs.cfs. , 


AlthoughAlthough smaller,smaller, thisthis streamstream closelyclosely resemblesresembles 
thethe DeltaDelta Clearwater,Clearwater, bothboth inin appearanceappearance andand inin thethe typetype 
ofof aquaticaquatic biotabiota itit supports.supports. RandomRandom bottombottom samplessamples werewere comcom
parableparable inin bothboth quantityquantity andand varietyvariety ofof organismsorganisms toto 
samplessamples takentaken fromfrom thethe DeltaDelta Clearwater.Clearwater. 

AA totaltotal ofof 1313 stomachstomach samplessamples waswas collectedcollected fromfrom 
thisthis streamstream andand analyzedanalyzed volumetrically.volumetrically. TheThe resultsresults 
areare tabulatedtabulated inin TABLETABLE 3.3. AA closeclose correlation,correlation, bothboth inin 
totaltotal quantityquantity andand frequencyfrequency ofof occurrence,occurrence, appearsappears toto 
existexist betweenbetween thethe samplessamples fromfrom thethe RichardsonRichardson ClearwaterClearwater 
andand thethe DeltaDelta Clearwater,Clearwater, althoughalthough thethe samplesample sizessizes areare 
tootoo limitedlimited toto affordafford anyany firmfirm conclusions.conclusions. 

InIn thisthis streamstream graylinggrayling werewere customarilycustomarily foundfound 
schooled,schooled, andand adequateadequate quantitiesquantities ofof foodfood areare availableavailable 
throughoutthroughout thethe stream.stream. Therefore,Therefore, itit isis alsoalso recommendedrecommended 
thatthat allall foodfood studiesstudies bebe terminatedterminated onon thisthis stream,stream, exex
ceptcept forfor comparison.comparison. 

SamplingSampling ofof thethe GoodpasterGoodpaster RiverRiver 

TheThe GoodpasterGoodpaster RiverRiver waswas sampledsampled severalseveral timestimes 
duringduring thethe workwork seasonseason andand 2424 stomachstomach samplessamples werewere 
collected.collected. TheThe tabulatedtabulated resultsresults ofof theirtheir analysisanalysis areare 
foundfound inin TABLETABLE 4.4. StomachsStomachs werewere collectedcollected andand bottombottom 
samplessamples werewere takentaken inin thethe mainmain channelchannel andand inin bothboth forks.forks. 
StreamStream flowflow isis reducedreduced toto aboutabout 290290 cfscfs atat thethe confluconflu
enceence withwith thethe TananaTanana RiverRiver duringduring lowlow waterwater conditions.conditions. 
However,However, erodederoded banksbanks andand scarsscars onon thethe riverbankriverbank treestrees 
indicateindicate aa largelarge variationvariation inin flow.flow. WaterWater temperaturestemperatures 
werewere alsoalso highlyhighly variable,variable, rangingranging fromfrom nearnear thethe freezingfreezing 
pointpoint toto aboveabove 60°60° F.F. 
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TABLETABLE 3.3.	 OrganismsOrganisms TakenTaken FromFrom thethe StomachsStomachs ofof GraylingGrayling ColCol
lectedlected FromFrom thethe RichardsonRichardson ClearwaterClearwater RiverRiver (1963)(1963) 

RichardsonRichardson ClearwaterClearwater 

TotalTotal SamplesSamples 1313 

TotalTotal ContentsContents 51. 4 	 3.93.9 ml/sample)ml/sample)51.4 mlml (Average(Average 

TotalTotal IdentifiedIdentified 17.117.1 mlml (33.3(33.3 %)%) 

TotalTotal ContentsContents FrequencyFrequency ofof 
GroupGroup %% ofof DietDiet (in(in Milliliters)Milliliters) OccurrenceOccurrence 

BB 5.25.2 %% 2.72.7 11/1311/13 84.684.6 %% 
CC 6.86.8 %% 3.53.5 11/1311/13 84.684.6 %% 
DD 10.310.3 %% 5.35.3 5/135/13 38.538.5 %% 
EE 0.80.8 %% 0.40.4 5/135/13 38.538.5 %% 
FF 0.20.2 %% 1.01.0 3/133/13 23.123.1 %% 
HH 0.80.8 %% 0.40.4 4/134/13 30.830.8 %% 
II 4.54.5 %% 2.42.4 3/133/13 23.123.1 %% 
JJ 0.60.6 %% 0.30.3 3/133/13 23.123.1 %% 
LL 0.20.2 %% 0.10.1 2/132/13 15.415.4 %% 
MM 0.60.6 %% 0.30.3 4/134/13 30.830.8 %% 
00 0.40.4 %% 0.20.2 3/133/13 23.123.1 %% 
QQ 1.01.0 %% 0.50.5 3/133/13 23.123.1 %% 
UnidentifiedUnidentified 34.334.3 

TABLETABLE 4.4.	 OrganismsOrganisms TakenTaken FromFrom thethe StomachsStomachs ofof GraylingGrayling 
CollectedCollected FromFrom thethe GoodpasterGoodpaster RiverRiver (1963)(1963) 

GoodpasterGoodpaster RiverRiver 

TotalTotal SamplesSamples 2424 

TotalTotal ContentsContents 41.41.88 mlml (Average(Average 1.7/sample)1.7/sample) 

TotalTotal IdentifiedIdentified 18.518.5 mlml (44.2(44.2 %)%) 

TotalTotal ContentsContents FrequencyFrequency ofof 
GroupGroup %% ofof DietDiet (in(in Milliliters)Milliliters) OccurrenceOccurrence 

BB 1.41.4 %% 0.60.6 3/243/24 12.512.5 %% 
CC 5.35.3 %% 2.22.2 5/245/24 20.820.8 %% 
DD 1.21.2 %% 0.50.5 1/241/24 4.14.1 %% 
EE 0.70.7 %% 0.30.3 2/242/24 8.38.3 %% 
II 5.85.8 %% 2.42.4 2/242/24 8.38.3 %% 
MM 7.97.9 %% 3.33.3 13/2413/24 54.254.2 %% 
pp 0.20.2 %% 0.10.1 1/241/24 4.14.1 %% 
SS 18.718.7 %% 7.87.8 7/247/24 29.129.1 %% 
SpruceSpruce NeedlesNeedles 0.70.7 %% 0.30.3 2/242/24 8.38.3 %% 
UnidentifiedUnidentified 55.755.7 %% 23.323.3 
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vegetationvegetation andand graylinggrayling werewere foundfound inin thethe NorthNorth Fork,Fork, 
wherewhere aa coarsecoarse gravelgravel bottombottom waswas prevalent.prevalent. BottomBottom 
samplessamples revealedrevealed considerableconsiderable numbersnumbers ofof GroupGroup BandBand 
GroupGroup MM (TABLE(TABLE 1).1). AA significantsignificant numbernumber ofof GroupGroup SS 
waswas foundfound inin thethe stomachsstomachs collectedcollected inin thethe NorthNorth ForkFork 
duringduring thethe earlyearly partpart ofof September.September. ThisThis maymay indicateindicate aa 
partialpartial dependencedependence onon nonaquaticnonaquatic insects.insects. 

TheThe SouthSouth ForkFork containedcontained aa relativelyrelatively smallsmall perper
centagecentage ofof thethe graylinggrayling inin thisthis system.system. MostMost graylinggrayling 
inin thisthis forkfork werewere quitequite small,small, fewfew ofof whichwhich werewere 1010 inchsinchs inin 
forkfork length.length. TheThe streamstream bottombottom isis composedcomposed almostalmost enen
tirelytirely ofof finefine sand.sand. RepeatedRepeated bottombottom samplingsampling diddid notnot 
revealreveal anyany fishfish foodfood itemsitems andand allall observedobserved graylinggrayling 
werewere feedingfeeding atat oror nearnear thethe surface.surface. 

LargeLarge amountsamounts ofof SouthSouth ForkFork sandsand hashas beenbeen expelledexpelled 
intointo thethe mainmain riverriver channelchannel duringduring periodsperiods ofof highhigh runoff.runoff. 
TheThe mainmain riverriver channelchannel undergoesundergoes intenseintense scouringscouring andand thethe 
spacesspaces betweenbetween thethe rocksrocks areare tightlytightly packedpacked withwith sand.sand. 
TheThe bottombottom ofof thethe mainmain channelchannel resemblesresembles roughrough concreteconcrete 
inin texturetexture withwith veryvery littlelittle aquaticaquatic vegetationvegetation present.present. 
TheThe productivityproductivity ofof thisthis portionportion ofof thethe streamstream isis quitequite 
low,low, withwith somesome GroupGroup BandBand MM present.present. 

BehaviorBehavior ofof graylinggrayling inin thethe GoodpasterGoodpaster differeddiffered 
sharplysharply fromfrom thethe otherother streams.streams. ExceptExcept inin thethe NorthNorth 
Fork,Fork, nono schoolingschooling waswas evident,evident, withwith individualsindividuals randomlyrandomly 
distributeddistributed overover allall availableavailable feedingfeeding areas.areas. MostMost foodfood 
waswas observedobserved toto bebe takentaken atat oror nearnear thethe surface.surface. GraylingGrayling 
fedfed activelyactively onon anyany typetype ofof artificialartificial flyfly exceptexcept duringduring 
aa briefbrief periodperiod justjust beforebefore dark,dark, whenwhen aa fewfew couldcould bebe 
caughtcaught onon anyany typetype ofof lure.lure. 

FoodFood availabilityavailability maymay bebe aa criticalcritical factorfactor influinflu
encingencing behaviorbehavior andand migrationmigration inin thisthis stream.stream. ItIt isis 
recommendedrecommended thatthat aa significantlysignificantly largerlarger programprogram ofof bottombottom 
samplingsampling andand stomachstomach analysesanalyses bebe undertakenundertaken toto evaluateevaluate 
thethe foodfood relationshipsrelationships inin thisthis stream.stream. 

MOVEMENTSMOVEMENTS ANDAND MIGRATIONSMIGRATIONS 

DuringDuring thethe fieldfield seasonseason ofof 1963,1963, thethe tagtag andand 
recoveryrecovery crewcrew mademade 152152 tagtag recoveries.recoveries. TheThe recoveriesrecoveries 
werewere mademade inin thethe DeltaDelta ClearwaterClearwater River,River, GoodpasterGoodpaster 
River,River, RichardsonRichardson ClearwaterClearwater RiverRiver andand ShawShaw CreekCreek 
(TABLE(TABLE 5).5). TheThe majoritymajority ofof thethe fishfish (141(141 ofof 152152 oror 
9393 perper cent)cent) werewere recoveredrecovered inin thethe samesame riverriver inin whichwhich 
thethe fishfish werewere taggedtagged (1960(1960 throughthrough 1963),1963), illustratingillustrating 
aa tendencytendency toto returnreturn toto thethe samesame streamstream yearyear afterafter year.year. 
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ElevenEleven fishfish werewere recoveredrecovered inin aa streamstream otherother thanthan thethe 
streamstream inin whichwhich theythey werewere tagged.tagged. EightEight ofof thethe 1111 (73(73 perper 
cent)cent) werewere recoveredrecovered inin thethe DeltaDelta Clearwater.Clearwater. (Seven(Seven ofof thethe 
recoveredwererecoveredwere taggedtagged inin thethe GoodpasterGoodpaster River.)River.) TheThe otherother 
fishfish camecame fromfrom ShawShaw CreekCreek (TABLE(TABLE 6).6). TheThe tabletable illustratesillustrates 
thethe tendencytendency inin 19631963 toto migratemigrate intointo thethe DeltaDelta ClearwaterClearwater 
RiverRiver andand RichardsonRichardson ClearwaterClearwater RiverRiver fromfrom thethe Goodpaster.Goodpaster. 
ThisThis impliesimplies thatthat thethe GoodpasterGoodpaster RiverRiver hashas aa strongstrong emiemi
grationgration whichwhich supplementssupplements thethe RichardsonRichardson ClearwaterClearwater andand 
DeltaDelta ClearwaterClearwater Rivers'Rivers' graylinggrayling population.population. However,However, 
thethe singularsingular emphasisemphasis onon thethe GoodpasterGoodpaster RiverRiver maymay bebe anan 
error.error. ShawShaw CreekCreek couldcould alsoalso supportsupport anan emigratingemigrating popupopu
lation.lation. InIn thethe pastpast years,years, muchmuch efforteffort hashas beenbeen devoteddevoted 
toto taggingtagging graylinggrayling inin thethe Goodpaster,Goodpaster, butbut notnot ShawShaw Creek.Creek. 

FishermenFishermen recoveredrecovered 5050 fishfish thatthat werewere taggedtagged inin 1963.1963. 
InIn addition,addition, fishfish thatthat werewere taggedtagged inin precedingpreceding yearsyears werewere 
recovered.recovered. However,However, thisthis datadata willwill bebe evaluatedevaluated atat aa laterlater 
datedate inin aa cumulativecumulative efforteffort whenwhen thethe fishermenfishermen recoveryrecovery datadata 
willwill bebe summarized.summarized. 

TheThe interstreaminterstream movementsmovements thatthat werewere recordedrecorded betweenbetween 
tagtag datedate andand recoveryrecovery datedate usuallyusually diddid notnot occuroccur inin thethe 
samesame year.year. OneOne outout ofof eleveneleven interstreaminterstream movementsmovements waswas 
taggedtagged inin JuneJune 19631963 inin thethe GoodpasterGoodpaster andand recoveredrecovered inin 
JulyJuly 19631963 inin thethe DeltaDelta ClearwaterClearwater River.River. 

WhileWhile somesome fishfish dodo beginbegin inin oneone streamstream system,system, dropdrop 
intointo thethe TananaTanana RiverRiver andand enterenter anotheranother streamstream systemsystem allall 
inin thethe samesame year,year, mostmost fishfish remainremain inin thethe samesame streamstream atat 
leastleast duringduring thethe ice-freeice-free period.period. TheThe majoritymajority ofof thethe 
interstreaminterstream movementsmovements requirerequire twotwo oror moremore years.years. TheThe 
fishfish enterenter oneone streamstream andand remainremain throughthrough thethe summer.summer. 
DuringDuring thethe fall,fall, thethe fishfish apparentlyapparently movemove outout ofof thethe streamstream 
andand over-winterover-winter presumablypresumably inin thethe Tanana,Tanana, atat whichwhich timetime thethe 
populationspopulations maymay mix.mix. ApparentlyApparently intermixingintermixing ofof thethe streamstream 
populationspopulations occursoccurs inin thethe over-winteringover-wintering location.location. 

TheThe mixingmixing ofof streamstream populationspopulations maymay explainexplain somesome 
ofof thethe interstreaminterstream movements.movements. However,However, thethe interminglingintermingling 
doesdoes notnot explainexplain thethe tendencytendency ofof thethe fishfish toto movemove intointo thethe 
RichardsonRichardson ClearwaterClearwater RiverRiver andand DeltaDelta ClearwaterClearwater RiverRiver 
fromfrom thethe GoodpasterGoodpaster River.River. TheThe movementsmovements dodo notnot appearappear 
toto bebe random,random, butbut seemseem toto havehave aa direction.direction. Thus,Thus, thethe overover
winteringwintering interminglingintermingling hypothesishypothesis doesdoes notnot solvesolve thethe 
problem.problem. 

TheThe tagtag recoveryrecovery programprogram clearlyclearly indicatesindicates aa strongstrong 
tendencytendency toto returnreturn toto thethe samesame streamstream yearyear afterafter year.year. 
ThisThis tendencytendency isis mostmost strongstrong inin thethe RichardsonRichardson ClearwaterClearwater 
andand DeltaDelta Clearwater.Clearwater. TheThe tagtag recoveryrecovery resultsresults alsoalso 
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TABLETABLE 5.5.	 ComparisonComparison ofof thethe AreaArea inin whichwhich thethe GraylingGrayling werewere 
TaggedTagged toto thethe AreaArea inin whichwhich thethe GraylingGrayling werewere 
RecoveredRecovered (Tanana(Tanana RiverRiver DrainageDrainage -- 1963)1963) 

TaggedTagged DeltaDelta ClearwaterClearwater andand RecoveredRecovered DeltaDelta ClearwaterClearwater 8686 
TaggedTagged DeltaDelta ClearwaterClearwater andand RecoveredRecovered GoodpasterGoodpaster 11 

TaggedTagged GoodpasterGoodpaster andand RecoveredRecovered DeltaDelta ClearwaterClearwater 77 
TaggedTagged GoodpasterGoodpaster andand RecoveredRecovered RichardsonRichardson ClearwaterClearwater 22 
TaggedTagged GoodpasterGoodpaster andand RecoveredRecovered GoodpasterGoodpaster 2020 

TaggedTagged RichardsonRichardson ClearwaterClearwater andand RecoveredRecovered	 RichardsonRichardson 
ClearwaterClearwater 3535 

TaggedTagged ShawShaw CreekCreek andand RecoveredRecovered DeltaDelta ClearwaterClearwater 11 

TABLETABLE 6.6.	 Inter-streamInter-stream MovementMovement TendenciesTendencies (Tanana(Tanana RiverRiver 
DrainageDrainage -- 1963)1963) 

RecoveredRecovered DeltaDelta ClearwaterClearwater andand TaggedTagged Elsewhere:Elsewhere: 

GoodpasterGoodpaster 77 
ShawShaw CreekCreek 11 

RecoveredRecovered RichardsonRichardson ClearwaterClearwater andand TaggedTagged Elsewhere:Elsewhere: 

GoodpasterGoodpaster 22 

RecoveredRecovered GoodpasterGoodpaster andand TaggedTagged Elsewhere:Elsewhere: 

DeltaDelta ClearwaterClearwater 11 

'_"_~ _~_~.~
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showshow thatthat thethe graylinggrayling populationpopulation ofof thethe GoodpasterGoodpaster RiverRiver 
contributescontributes significantsignificant numbersnumbers ofof fishfish toto thethe DeltaDelta ClearClear
waterwater andand RichardsonRichardson ClearwaterClearwater graylinggrayling populations.populations. 

GROWTHGROWTH RATERATE 

TheThe averageaverage growthgrowth ratesrates ofof thethe fishfish werewere determineddetermined 
forfor eacheach stream.stream. TheThe datadata waswas takentaken fromfrom fishfish thatthat werewere 
taggedtagged inin thethe yearsyears 19581958 throughthrough 19631963 andand recoveredrecovered inin 1963.1963. 
OnlyOnly recoveriesrecoveries mademade byby thethe taggingtagging crewcrew werewere used.used. TheThe 
wellwell demonstrateddemonstrated tendenciestendencies ofof fishermenfishermen toto magnifymagnify theirtheir 
fishfish resultedresulted inin eliminatingeliminating theirtheir catchcatch datadata fromfrom thethe 
growthgrowth raterate sample.sample. 

TheThe growthgrowth datadata waswas brokenbroken intointo twotwo blocksblocks ofof 
information.information. TheThe firstfirst waswas takentaken fromfrom 19631963 taggedtagged fishfish 
recoveredrecovered inin 1963.1963. ThisThis blockblock ofof datadata utilizedutilized thethe 
comparativelycomparatively shortshort timetime intervalinterval fromfrom thethe taggingtagging datedate 
toto thethe recoveryrecovery date.date. TheThe intervalinterval rangedranged fromfrom 55 daysdays 
toto 22 monthsmonths andand 33 weeks.weeks. FromFrom thisthis informationinformation thethe 
summersummer growthgrowth waswas determined.determined. TheThe summersummer periodperiod waswas 
consideredconsidered toto bebe MayMay 1515 throughthrough AugustAugust 15.15. withwith thethe 
summersummer growthgrowth determined,determined, thethe remainingremaining growthgrowth mustmust 
occuroccur duringduring thethe followingfollowing 99 monthsmonths inin thethe "winter""winter" 
growthgrowth period.period. 

TheThe secondsecond blockblock ofof datadata consistedconsisted ofof fishfish thatthat 
werewere taggedtagged inin thethe 19581958 throughthrough 19621962 periodperiod andand werewere 
recoveredrecovered inin 1963.1963. SinceSince virtuallyvirtually allall thethe fishfish werewere 
recoveredrecovered onlyonly inin thethe summersummer period,period, andand thesethese fishfish werewere 
taggedtagged inin oneone yearyear andand recoveredrecovered laterlater years,years, thethe timetime 
intervalinterval involvedinvolved includesincludes winterwinter growthgrowth periods.periods. TheThe 
timetime intervalsintervals rangedranged fromfrom 8-1/28-1/2 monthsmonths toto 55 yearsyears andand 
1/21/2 month.month. 

TheThe yearsyears andand weeksweeks werewere convertedconverted intointo months,months, 
withwith thethe growthgrowth raterate thenthen calculatedcalculated asas inchesinches perper month.month. 
TheThe yearlyyearly raterate waswas calculatedcalculated fromfrom thethe monthlymonthly raterate 
(monthly(monthly raterate timestimes 12).12). 

AsAs cancan bebe seenseen fromfrom TABLETABLE 7,7, thethe populationpopulation ofof 
graylinggrayling fromfrom thethe DeltaDelta ClearwaterClearwater growsgrows atat aa raterate ofof 
nearlynearly 1-1/21-1/2 inchesinches perper yearyear (1.4(1.4 inchesinches perper year).year). 
ThisThis comparescompares withwith 1.21.2 inchesinches perper yearyear forfor thethe RichardsonRichardson 
ClearwaterClearwater andand 1.01.0 inchesinches perper yearyear forfor thethe Goodpaster.Goodpaster. 

TheThe weeklyweekly growthgrowth ratesrates inin tenthstenths ofof inchesinches showshow 
relationshipsrelationships similarsimilar toto thethe annualannual growthgrowth rate.rate. TheThe 
DeltaDelta ClearwaterClearwater fishfish growgrow atat aa raterate ofof .13.13 inchesinches perper 
week.week. TheThe RichardsonRichardson ClearwaterClearwater fishfish sproutsprout .12.12 inchesinches 
perper week,week, andand thethe GoodpasterGoodpaster RiverRiver fishfish growgrow .05.05 inchesinches 
perper week.week. 
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TABLETABLE 7.7.	 ObservedObserved GrowthGrowth IncrementsIncrements -- 1963.1963. (Grayling(Grayling -- TananaTanana 
RiverRiver Drainage)Drainage) 

WeeklyWeekly MonthlyMonthly YearlyYearly 
.in./mo.in./mo. In. / yr.in./wkin./wk in./yr . ** 

DeltaDelta ClearwaterClearwater .13.13 .12. 12 1.41.4 

RichardsonRichardson ClearwaterClearwater .12.12 .10.10 1.21.2 

GoodpasterGoodpaster .05.05 .08.08 1.01.0 

*Monthly*Monthly growthgrowth incrementincrement multipliedmultiplied byby 12.12.
 

TABLETABLE 8.8. GraylingGrayling GrowthGrowth IncrementsIncrements (Tanana(Tanana RiverRiver DrainageDrainage -- 1963)1963)
 

DeltaDelta ClearwaterClearwater 

RichardsonRichardson ClearwaterClearwater 

GoodpasterGoodpaster 

ObservedObserved 
WeeklyWeekly GrowthGrowth 

in./wkin./wk 

.13.13 

.12.12 

.05.05 

CalculatedCalculated 
SummerSummer GrowthGrowth 

(3(3 mo.)mo.) 

1.61.6 

1.41.4 

.6.6 

ObservedObserved 
AnnualAnnual 
GrowthGrowth 

1.41.4 

1.21.2 

1.01.0 

*Observed*Observed	 weeklyweekly growthgrowth incrementincrement multipliedmultiplied byby 12.12. 

TABLETABLE 9.9.	 ScaleScale DiametersDiameters (Scales(Scales takentaken fromfrom GraylingGrayling CaughtCaught 
DuringDuring thethe 19631963 fieldfield workwork onon thethe TananaTanana RiverRiver Drainage)Drainage) 

YearYear ClassClass 
0+0+ 1+1+ 2+2+ 3+3+ 4+4+ 5+5+ 6+6+ 7+7+ 

DelDel tata .47.47 .96.96 1.381.38 1.711.71 2.042.04 2.302.30 2.492.49 2.262.26 
ClearwaterClearwater 

RichardsonRichardson .40.40 .79.79 1.151.15 1.431.43 1.811.81 2.222.22 2.572.57 
ClearwaterClearwater 

GoodpasterGoodpaster .44.44 .85.85 1.181.18 1.461.46 1.651.65 1.821.82 1.821.82 2.132.13 
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InIn anan attemptattempt toto illustrateillustrate andand separateseparate thethe growthgrowth 
incrementincrement addedadded duringduring thethe summersummer andand winterwinter periods,periods, thethe 
weeklyweekly incrementsincrements werewere manipulatedmanipulated toto estimateestimate growthgrowth forfor 
thethe totaltotal summersummer (three(three months).months). InIn bothboth thethe DeltaDelta ClearClear
waterwater andand RichardsonRichardson ClearwaterClearwater Rivers,Rivers, thethe calculatedcalculated summersummer 
growthgrowth (weekly(weekly incrementincrement xx 12)12) isis greatergreater thanthan thethe observedobserved 
annualannual increment.increment. TheThe GoodpasterGoodpaster RiverRiver summersummer incrementincrement isis 
significantlysignificantly smallersmaller thanthan thethe yearlyyearly increment.increment. ThisThis inconincon
sistencysistency isis attributedattributed toto thethe smallsmall samplesample ofof fishfish (five)(five) 
fromfrom whichwhich thethe datadata waswas extractedextracted (TABLE(TABLE 7).7). TheThe conclusionconclusion 
isis mademade thatthat virtuallyvirtually allall thethe growthgrowth occursoccurs duringduring thethe summersummer 
periodperiod sincesince thethe totaltotal averageaverage weeklyweekly incrementincrement duringduring thethe 
summersummer exceedsexceeds thethe observedobserved annualannual incrementincrement inin twotwo ofof thethe 
threethree rivers,rivers, andand thethe thirdthird setset ofof datadata carnecarne fromfrom anan extremelyextremely 
smallsmall sample.sample. 

ItIt cancan alsoalso bebe seenseen fromfrom thethe observedobserved incrementsincrements thatthat 
thethe fishfish growgrow mostmost rapidlyrapidly inin thethe DeltaDelta Clearwater.Clearwater. TheThe fishfish 
ofof thethe GoodpasterGoodpaster RiverRiver growgrow slowestslowest withwith thethe RichardsonRichardson popupopu
lationlation mid-waymid-way betweenbetween thesethese twotwo growthgrowth increments.increments. ItIt hashas 
beenbeen hypothesizedhypothesized thatthat thethe differentdifferent growthgrowth incrementsincrements cancan bebe 
attributedattributed toto foodfood availability.availability. FieldField studiesstudies inin subsequentsubsequent 
yearsyears shouldshould provideprovide answersanswers toto thisthis problem.problem. 

SCALESSCALES 

ScalesScales werewere takentaken fromfrom allall fishfish duringduring thethe 19631963 fieldfield 
season.season. TheThe scalesscales werewere retainedretained inin coincoin envelopesenvelopes untiluntil 
winterwinter whenwhen impressionsimpressions werewere made.made. TheThe scalescale impressionsimpressions 
werewere readread usingusing aa BauschBausch andand LombLomb microprojector.microprojector. TheThe readread
inging consistentconsistent ofof agingaging thethe fish,fish, countingcounting thethe annuliannuli andand 
measuringmeasuring thethe distancedistance fromfrom thethe focusfocus ofof thethe scalescale toto thethe 
outerouter edgeedge ofof thethe annulusannulus forfor eacheach year.year. 

FIGUREFIGURE 11 andand TABLETABLE 77 illustrateillustrate thethe relationshiprelationship ofof 
scalescale growthgrowth ofof thethe populationspopulations ofof thethe threethree streams.streams. AsAs 
pres-ntedpres-nted inin thisthis graph,graph, thethe scalesscales approximateapproximate straight-linestraight-line 
growth.growth. 

TheThe scalescale growthgrowth fromfrom thethe threethree streamsstreams followsfollows thethe samesame 
generalgeneral pattern.pattern. SomeSome variationvariation existsexists atat 0+.0+. TheThe DeltaDelta
ClearwaterClearwater scalesscales areare larger.larger. EachEach yearyear thethe sizesize differencedifference 
increasesincreases untiluntil 3+3+ whenwhen thethe RichardsonRichardson ClearwaterClearwater sampl~sampl~ 

beginsbegins toto growgrow moremore rapidly.rapidly. TheThe rapidrapid growthgrowth continuescontinues 
untiluntil thethe 5+5+ oror 6+6+ yearyear whenwhen thethe DeltaDelta ClearwaterClearwater samplesample 
isis surpassed.surpassed. TheThe GoodpasterGoodpaster GroupGroup exhibitsexhibits regularregular growthgrowth 
untiluntil 5+5+ whenwhen nono growthgrowth isis shownshown thethe followingfollowing year.year. 
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FigureFigure I.I. 

of GraylingGrayling scalesscales takentaken fromfrom TananaTanana RiverMeasurementsMeasurements 0 f Ri ver 
drainagedrainage 1963,1963, illustratingillustrating straightstraight lineline relationshiprelationship ofof 

scalesscales fromfrom differentdifferent rivers.rivers. 
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AllAll threethree lineslines fitfit aa regularregular pattern,pattern, differentdifferent 
forfor eacheach stream,stream, untiluntil thethe 5+5+ year,year, atat whichwhich timetime thethe 
growthgrowth appearsappears toto ceasecease forfor aa year,year, butbut continuescontinues atat aa 
normalnormal raterate thethe followingfollowing year.year. TheThe DeltaDelta ClearwaterClearwater 
samplesample exhibitsexhibits aa peculiarpeculiar reductionreduction isis sizesize shownshown inin 
thethe 7+7+ sample.sample. BothBoth thesethese irregularitiesirregularities inin thethe curvecurve 
maymay wellwell bebe attributedattributed toto thethe difficultydifficulty inin readingreading 
scalesscales ofof fishfish thisthis age.age. 

PreparedPrepared by:by:	 ApprovedApproved by:by: 

GeorgeGeorge VanVan WyheWyhe LouisLouis S.S. BandirolaBandirola 
FisheryFishery BiologistBiologist D-JD-J CoordinatorCoordinator 

Date:Date: MarchMarch 15,15, 19641964	 AlexAlex H.H. McRea,McRea, DirectorDirector 
SportSport FishFish DivisionDivision 
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